[Genomics and metabolic engineering of filamentous fungi in the post-genomics era].
Filamentous fungi are used in a variety of industrial processes including the production of primary metabolites (e.g., organic acid, vitamins, and extracellular enzymes) and secondary metabolites (e.g., antibiotics, alkaloids, and gibberellins). Moreover, filamentous fungi have become preferred cell factories for production of foreign (heterologous) proteins in biotechnology in recent years. Compared to bacterial and yeast hosts, filamentous fungi showed predominant features such as the ability of growing on rather simple and inexpensive substrates, producing and secreting exceptionally large amounts of proteins, post-translational modifications, and GRAS (generally regarded as safe) approval. Therefore, the exploration of filamentous fungi has been attractive recently. This review summarizes the recent development in genomics, comparative genomics, transcriptomics, proteomics and metabolomics of filamentous fungi, and describes their applications and functions in reconstruction of metabolic network, discovery of novel proteins and genes, investigation of cell physiological and biochemical reactions, and strain breeding. This review also analyzes the bottlenecks of heterologous protein expression in filamentous fungi. Furthermore, special emphasis is given on the strategies for improving the protein production, including fusion expression of heterologous proteins, RNAi technology, manipulations of secretion pathways, codon optimization of foreign genes, and screening of protease mutants. Lastly, this review proposes the future direction of metabolic engineering of filamentous fungi.